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WHICHEVER IS LONGER. FROM THE MAILING DATE OF THIS COMMUNICATION. 
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Status 
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3) \3 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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DETAILED ACTION 
Claim Objections 

Claim 1 is objected to because of the following infomialities: An article such as "the' 
appears to be missing in the "detecting" clause before the words "second pulsed laser beam". 
Appropriate correction is required. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



1. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nikoonahad in 
view of Heon et al. (US 5,137,361). 

Nikoonahad et al. (Nikoonahad hereinafter) show a non-contact system for 
measuring film thickness comprising (e.g. Figure 2, column 4, lines 8-60): 

directing a first pulsed laser beam to 



Claim Rejections - 35 USC § 103 



remote target with an optical assembly ; 



portion of the surface of the remote target 



displacements within the illuminated 



illuminate a portion of a surface of the 



generating ultrasonic surface 




F/G.-2 L 



[| BEAM DUMP 
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with the first pulsed laser beam; 

directing a second pulsed laser beam substantially to the illuminated portion of the 
surface of the remote target, wherein the first pulsed laser beam and second pulsed laser beam 
are directed to the surface of the remote target; 

detecting, using the second pulsed laser beam coaxial with first pulsed laser beam, the 
ultrasonic surface displacements substantially within the illuminated portion of the surface of 
the remote target; 

collecting phase modulated Hght from the second pulse laser beam either reflected or 
scattered by the remote target; and 

processing the phase modulated light to obtain data representative of the ultrasonic 
surface displacements on the surface of the remote target. 

Nikoonahad does not expressly show that the processing is performed with an 
interferometer self-stabilized with the phase modulated light. 

Heon et al (Heon hereinafter) show optical detection of surface motion of an object 
wherein the processing is performed with an interferometer self-stabilized with the phase 
modulated light (Heon shows a single detector can be used for the stabilization detector and the 
signal detector, column 4, lines 66+). At the time of the invention, one of ordinary skill in the 
art would have modified Nikoonahad to use a self-stabilized interferometer in order to avoid the 
drawback of having to locate the laser in the immediate vicinity of the receiving interferometer 
(Heon, column 1, lines 40+. 
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2. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nikoonahad and Heon as applied to claim 1 above and further in view of Schultz et al (US 
5,402,223). 

Nikoonahad does not show the converting of the analog signals to digital signals. Schultz 
et al show a furnace control system using an interferometer comprising of converting the 
detection signals from analog to digital signals. At the time of the invention, one of ordinary 
skill in the art would have converted the analog signals to digital signals in order to electronically 
analyze the signals by a computer. 

3. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nikoonahad and 
Heon as appHed to claim 1 above, and further in view of Maris (6,008,906). 

Nikoonahad shows all the claimed elements but does not show a scanning optical 
assenibly. Maris teaches that a scanning assembly (head) can be used for scanning large objects 
(column 9, lines 57+). At the time of the invention, one of ordinary skill in the are would have 
been motivated to use a scanning optical assembly in order to be able to scan large objects. 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nikoonahad, 
Heon, and Maris '906 as applied to claim 4 above, further in view of Siu et al (6,181,431). 
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Nikoonahad does not expressly show the intensity controller. Siu et al show ultrasonic 
evaluation system comprising a controlled pulsed laser. At the time of the invention, one of 
ordinary skill in the art would have used a controller for the laser in order to control the 
magnitude and pulse of the laser. 

5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nikoonahad, 
Heon, and Maris *906 as applied to claim 4 above, further in view of Maris (5,706,094). 

Nikoonahad does not expressly show the wavelength of the laser beam. Maris shows an 
ultrafast optical technique for the characterization of altered materials comprising of a pulsed 
laser source having a wavelength of about 10 microns. At the time of the invention, one of 
ordinary^ skill in the art would have used a pulsed laser having a wavelength of about 10 microns 
since Nikoonahad is silent about the wavelength arid Maris suggests that the wavelength should 
be about 10 microns. 

6. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nikoonahad, Heon, and Maris as applied to claim 4 above, and further in view of Monchalin et al 
(US 5,080,491). 

Nikoonahad and Maris show all the elements but does not show the stabiUzation using 
the light from the target. Monchalin et al (Monchalin hereinafter) show for example in Figure 6, 
the stabilization using the light from the target. At the time of the invention, one of ordinary skill 
in the art would have modified Nikoonahad and Maris to use the stabilization method of 
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Monchalin in order to allow ultrasound detection that is immune from intensity fluctuations of 
the laser and perturbations on the object surface (Abstract). 

7. Claims 9, 11-13, 15, 17, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Monchalin in view of Maris (6,008,906) and Heon. 

Monchalin shows a laser optical ultrasound detection using two interferometers 
comprising: 

a detection laser to generate a pulsed laser beam to detect the ultrasonic surface 
displacements on the surface of the remote target; collection optics for collecting phase 
modulated light from the pulsed laser beam either reflected or scattered by the remote target; 
an interferometer to process the phase modulated light collected by the collection optics, wherein 
the interferometer is stabilized with the collected phase modulated light either reflected or 
scattered by the remote target (figure 6); 
said interferometer comprising: 

a first cavity (97) having a first confocal lens structure; a second cavity (99) 
having a second confocal lens structure; a device (91, 93) for dividing incoming de- 
polarized light into a first polarized light component and a second polarized light 
component wherein said device also directs said first and second polarized light 
components into the first and second cavities; 

a control system (117, 1 19) to adjust said first and second cavities such that a ratio 
of light transmitted through each cavity to light reflected back through each cavity 
remains substantially constant. 
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Monchalin does not expressly show the processor but shows the light transmitted through 
the first cavity, the light reflected back through the first cavity, the light transmitted through the 
second cavity, and the light reflected back through the second cavity, all in order to obtain data 
representative of the ultrasonic surface displacements on the surface of the remote target. 
Processors are well known and at the time of the invention, one of ordinary skill in the art would 
have used a processor to analyze the signals. 

Monchalin shows all the claimed elements but does not show a scanning optical 
assembly. Maris '906 teaches that a scanning assembly (head) can be used for scanning large 
objects (column 9, lines 57+). At the time of the invention, one of ordinary skill in the are would 
have been motivated to use a scanning optical assembly in order to be able to scan large objects. 
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Monchalin also does not expressly show that the processing is performed with an 
interferometer self-stabilized with the phase modulated light. 

Heon shows optical detection of surface motion of an object wherein the processing is 
performed with an interferometer self-stabilized with the phase modulated light (Heon shows a 
single detector can be used for the stabilization detector and the signal detector, column 4, lines 
66+). At the time of the invention, one of ordinary skill in the art would have modified 
Nikoonahad to use a self-stabilized interferometer in order to avoid the drawback of having to 
locate the laser in the immediate vicinity of the receiving interferometer (Heon, column 1, lines 
40+. 

With regards to the moving of the laser or the sample of claims 11,12, and 1 7, it is well 
known to move either the sample or the target in order to scan the sample completely rather than 
just a single spot, and one of ordinary skill would have done so in order to evaluate the whole 
sample. 

8. Claims 10 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Monchalin, Maris '906, and Heon as applied to claim 9 and 15 above, further in view of Siu et 
al. 

Monchalin does not expressly show the intensity controller. Siu et al show ultrasonic 
evaluation system comprising a controlled pulsed laser. At the time of the invention, one of 
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ordinary skill in the art would have used a controller for the laser in order to control the 
magnitude and pulse of the laser. 



Page 9 



9. Claims 14 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over White 
et al (US 6,128,081) in view of Monchalin, Maris '906, and Heon. 

24 



26 



GENERATION 
LASER 



28 

VJ 



DETECTION 
LASER 







INTERFEROMETER 


"/ 




White et al show a method and system for measuring a physical parameter wherein the 
generation laser and the detection laser coaxially apply laser beams to the surface of the remote 
target. White et al does not show the interferometer comprising: a first cavity (97) having a first 
confocal lens structure; a second cavity (99) having a second confocal lens structure; a device 
(91, 93) for dividing incoming de-polarized light into a first polarized light component and a 
second polarized light component wherein said device also directs said first and second polarized 
light components into the first and second cavities. 

Monchalin shows an interferometer (for example in Figure 6) used for measuring the 
surface characteristics comprising: an interferometer to process the phase modulated light 
collected by the collection optics; said interferometer comprising: a first cavity (97) having a first 
confocal lens structure; a second cavity (99) having a second confocal lens structure; a device 
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(91, 93) for dividing incoming de-polarized light into a first polarized light component and a 
second polarized Hght component wherein said device also directs said first and second polarized 
light components into the first and second cavities; a control system (1 17, 1 19) to adjust said first 
and second cavities such that a ratio of light transmitted through each cavity to Hght reflected 
back through each cavity remains substantially constant. 

Monchalin does not expressly show the process but shows the light transmitted through 
the first cavity, the light reflected back through the first cavity, the Ught transmitted through the 
second cavity, and the light retlected back through the second cavity, all in order to obtain data 
representative of the ultrasonic surface displacements on the surface of the remote target. 
Processors are well known and at the time of the invention, one of ordinary skill in the art would 
have used a processor to analyze the signals. 

At the time of the invention, one of ordinary skill in the art would have modified White et 
al to use the interferometer of Monchalin in order to allow ultrasound detection that is immune 
fi'om intensity fluctuations of the laser and perturbations on the object surface (Abstract). 

Maris teaches that a scanning assembly (head) can be used for scanning large objects 
(column 9, lines 57+). At the time of the invention, one of ordinary skill in the are would have 
been motivated to use a scanning optical assembly in order to be able to scan large objects. 

White does not expressly show that the processing is performed with an interferometer 
self-stabilized with the phase modulated light. 
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Heon shows optical detection of surface motion of an object wherein the processing is 
performed with an interferometer self-stabilized with the phase modulated light (Heon shows a 
single detector can be used for the stabilization detector and the signal detector, column 4, lines 
66+). At the time of the invention, one of ordinary skill in the art would have modified 
Nikoonahad to use a self-stabiUzed interferometer in order to avoid the drawback of having to 
locate the laser in the immediate vicinity of the receiving interferometer (Heon, column 1, lines 
40+. 

Response to Arguments 

AppHcant's arguments with respect to claims 1-19 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Hwa S. Lee whose telephone number is 571-272-2419. 
The examiner can normally be reached on Tue-Fr. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley Jr. can be reached on 571-272-2800 ext 77. The fax phone 
number for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Andrew Hwa Lee 
Primary Examiner 
Art Unit 2877 



